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V a ife 
INTRODUCTION 
STRUCTURE AS SPACE, STRUCTURE AS ARCHITECTURE. STRUCTURE IS PERCEIVED AS PURE FUNCTIONAL BUILDING ELEMENTS AS SUP-
PORT OF BUILDING AND SPACE DIVIDER. M Y STUDY IS TO INVESTIGATE THE ROLE OF STRUCTURE BEYOND ONLY STRUCTURAL ISSUE. 
STRUCTURE SHOULD BE MORE INTEGRATED WITH ARCHITECTURE IN THE SENSE OF AESTHETICS AND SPATIAL QUALITY. 
RELATIONSHIP BETWEEN ARCHITECTURE AND STRUCTURE CAN BE CLASSIFIED INTO THREE CATEGORIES: 'STRUCTURE AS ARCHITEC-
TURE' (STRUCTURAL ELEMENTS DOMINANT), 'ARCHITECTURE AS STRUCTURE' (ARCHITECTURAL EXPRESSION DOMINANT) AND 'ARCHI-
TECTURE =STRUCTURE ' (INTEGRATION OF ARCHITECTURAL AND STRUCTURAL ELEMENTS). 
REFERENCE OF INTEGRATED STRUCTURE AND ARCHITECTURE COULD BE RECALLED FROM THE LATE RENAISSANCE GOTHIC CATHE-
DRALS. RIB ARCHES CREATED UNIQUE AND TREMENDOUS SPATIAL QUALITY OF THE CENTRAL NAVE, CELEBRATING THE RELATIONSHIP 
TO THE GOD. 丁H E BEAUTIFUL INTEGRATION BETWEEN STRUCTURE AND ARCHITECTURE IN THE PAST COULD BE EXPLAINED BY THE 
DIFFERENT ROLE OF ARCHITECT. ARCHITECT, THE ANCIENT GREEK WORD MEANING "THE MASTER BUILDER", DOES NOT ONLY DESIGNS 
SPACE AND FORM BUT ALSO WORKS WITH THE STRUCTURE OF BUILDING. 
. IN THE DEVELOPMENT HISTORY OF ARCHITECTURE, ATTITUDE ON THE ARCHITECTURE-STRUCTURE RELATIONSHIP CHANGES, LIKE 
FUNCTIONALISM. AND WORKS OF THE MASTER-BUILDER ARE SEPARATED INTO MANY SPECIALISTS LIKE STRUCTURAL ENGINEER. T HE 
ENGINEERING APPROACHES FOCUS ON ACCURATE CALCULATION AND HIGHEST EFFICIENCY. IT 'S ESSENTIAL TO KEEP A BALANCE BE-
TWEEN THE ARCHITECT'S AESTHETIC, SPATIAL QUALITY AND THE ENGINEER'S STRUCTURAL ACCURACY. T o AVOID BUILDING AS NEITHER 
ENGINEERING MACHINE NOR INERECTABLE SCULPTURE, INTEGRATION OF STRUCTURE AND ARCHITECTURE IS A WAY TO ACHIEVE THE 
BALANCE. M Y STUDY WOULD TRY TO FIND OUT AND CATEGORIZE DIFFERENT METHODOLOGIES OF THE ARCHITECTURE-STRUCTURE 
INTEGRATION. 
HISTORY OF "STRUCTURE VS ARCHITECTURE" 
STRUCTURE IS AN ESSENTIAL COMPONENT OF ARCHITECTURE. NO MATTER WHAT IS BUILT, SMALL AS A SIMPLE SHELTER FOR 
SINGLE PERSON OR A FAMILY, LARGE AS A WORSHIP AND TRADING PLACE FOR HUNDREDS OF PEOPLE, MATERIALS NEED TO BE 
SHAPED AND USED IN CERTAIN QUANTITIES TO MAKE THE ARCHITECTURE ERECT AGAINST THE GRAVITY AND OTHER DANGEROUS 
FORCES LIKE WIND, EARTHQUAKES. HoWEVER, FROM THE EARLIEST TIME, A SENSE OF BEAUTY HAS BEEN INNATE IN HUMAN. A l l 
CONSTRUCTION NEEDS TO BE CONCEIVED ACCORDING TO CERTAIN AESTHETIC QUALITY, WHICH IN FACT, IMPOSE ON STRUCTURE 
MORE STRINGENT REQUIREMENTS. 
THROUGH OUT THE LONG HISTORY OF ARCHITECTURE, STRUCTURE HAS PLAYED MANY DIFFERENT ROLES IN ITS RELATIONSHIP 
WITH ARCHITECTURE. IT HAS BEEN CONSIDERED AS IMPORTANT COMPONENT AND DEDICATED MUCH TO ARCHITECTURE. BUT IN 
SOME CASES, MAGNIFICENT BUILDINGS WERE CREATED WITH A NOTABLE DISREGARD OF STRUCTURE. STRUCTURE AND ARCHITEC-
TURE, STABILITY AND AESTHETIC SEEM ALWAYS STRUGGLE WITH EACH OTHER. IT HAS BEEN ARGUED BY SOME ARCHITECTURAL 
HISTORIANS AND STRUCTURAL ENGINEERS THAT A THOROUGH CONSIDERATION OF STRUCTURE IN THE DESIGN OF BUILDING WOULD 
UNAVOIDABLY LEAD TO BEAUTY. IT SEEMS THAT THERE IS NO MODERN ANSWER FOR THE TRUE BALANCE BETWEEN THE TWO. 
REFERENCES COULD BE FOUND FROM DIFFERENT PERIODS IN THE ARCHITECTURAL HISTORY. 
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PARTHENON 
"•"HE PARTHENON WAS A TEMPLE OF ATHENA, BUILT ON THE ACROPOLIS AT ATHENS BY 
I灯INOS AND KALLIKRATES AND FINISHED IN 4 3 3 B C . IT IS THE BEST KNOWN REMAINING 
BUILDING OF THE ANCIENT GREECE AND HAS BEEN CONSIDERED AS THE FINEST ACHIEVE-
MENT OF GREEK ARCHITECTURE. IN A VISIT TO THE ACROPOLIS AT ATHENS IN 1 9 1 1 , 
LE CoRBUSlER WROTE "THE PARTHENON, THIS DREADFUL MACHINE MAKES EVERYTHING 
WITHIN A RADIUS OF THREE MILES PALE INTO INSIGNIFICANT" 
丁 H E PARTHENON, TEMPLE OF THE PROTECTIVE GODDESS, WAS CONSTRUCTED ENTIRE-
LY IN WHITE MARBLE. ITS SPATIALLY COMPLETED STRUCTURE, FOR MANY CENTURIES, 
•REPRESENTED THE EMBODIMENT OF PURE ARCHITECTURE. THE WHOLE BUILDING WAS 
SIMPLE POST-AND-BEAM STRUCTURE. HoWEVER, THE STRUCTURAL ELEMENTS CONTRIB-
UTED MUCH MORE THAN ONLY STRUCTURAL STABILITY. THE ARCHETYPAL FORM OF THE 
BUILDING AND THE SPATIAL QUALITY ENCLOSED BY THE PERIPHERAL COLUMNS CREATED 
THE UNIQUE CELLA AND TREASURY INSIDE, A HOST OF SYMBOLIC MEANINGS HAD BEEN 
ATTRIBUTED TO THEM BY LATER COMMENTATORS. ALSO, EVOLVED FROM THE POST-AND-
BEAM STRUCTURAL ARRANGEMENT, THE DORIC ORDER REACHED ITS GREATEST DEGREE 
OF REFINEMENT IN THE PARTHENON. THE STRUCTURE AND THE ARCHITECTURAL EX-
PRESSION CO-EXIST IN PERFECT HARMONY. 
GREEK AND ROMAN ANTIQUITY 
IN THE GREEK WORD, THE ARCHITECT WAS KNOWN AS THE "MASTER BUILDER" WHO 
WAS RESPONSIBLE TO THE DESIGN OF ALL ASPECTS OF BUILDING INCLUDING SPATIAL AR-
RANGEMENT AND STRUCTURAL STABILITY. THIS MEANS THAT THE ARCHITECT AND ENG卜 
NEER WAS THE SAME INDIVIDUAL. HE WAS AN ARTIST AND A TECHNOLOGIST, A DESIGNER 
AND A BUILDER. THE RELATIONSHIP BETWEEN STRUCTURE AND ARCHITECTURE WAS VERY 
CLOSE THAT THEIR RECONCILIATION IN THE CREATION OF THE BUILDING WAS CARRIED OUT 
IN A VERY POSITIVE WAY. 
DIFFERENT FROM OTHER KINDS OF ARTS, THE FUNDAMENTAL AIM OF ARCHITECTURE WAS 
丁0 FULFILL THE BASIC HUMAN NEED FOR SECURITY. BUILDINGS PROVIDED SHELTER AND 
PROTECTION FROM ANIMALS FOR HUMAN. SINCE ANCIENT TIMES, RELIGION WAS A VERY 
SIGNIFICANT ELEMENT IN THE DESIGN OF BUILDINGS AND MANY ANCIENT BUILDINGS WERE 
BUILT FOR THE GODS. THE SIGNIFICANCE OF RELIGIOUS BUILDINGS HAD NO ACCIDENT AS 
RELIGION FULFILLED THE HUMAN'S SPIRITUAL NEED IN SEEK THE TRUTH AND MEANING OF 
EXISTENCE. MOST RELIGIOUS BUILDINGS' SPATIAL ARRANGEMENTS WERE DEDICATED TO 
丁HE RELATIONSHIP AND CONTACT TO THE GODS. 
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GOTHIC 
GOTHIC ARCHITECTURE IS A STYLE PARTICULARLY ASSOCIATED WITH CATHEDRALS AND 
OTHER CHURCHES. IT SHOWS A SIGNIFICANT MOVE IN STRUCTURAL POINT OF VIEW FROM 
THE CLASSICAL SOLID STRUCTURE TO THE GOTHIC SKELETON STRUCTURE. THE GOTHIC 
STYLE EMPHASIZES VERTICALITY AND FEATURES SKELETON STONE STRUCTURES WITH 
GREAT EXPANSES OF GLASS, POINTED ARCHES WITH OGIVE SHAPE, RIBBED VAULTS, 
CLUSTERED COLUMNS, SHARPLY POINTED SPIRES, FLYING BUTTRESSES AND INVENTIVE 
SCULPTURAL DETAIL. THESE MANY FEATURES ARE ALL THE CONSEQUENCE OF THE NEW-
LY-INVENTED USE OF SKELETAL STRUCTURE AND POINTED ARCH. THE USE OF SKELETON 
STRUCTURE WHICH IN TURNS MAKES IT POSS旧LE THE USE OF LARGE STAINED GLASS 
WINDOWS THAT ALLOWED MORE LIGHT TO ENTER THAN THE OLD STYLES USING SOLID 
STRUCTURES. BESIDES, TO ACHIEVE THIS NEW "FILL WITH LIGHT" STYLE, FLYING BUT-
TRESSES WERE USED TO CREATE HIGHER HEAD ROOM AND SLENDER COLUMNS. 
IN GOTHIC ARCHITECTURE, NEW TECHNOLOGY STANDS BEHIND THE NEW BUILDING 
STYLE. THE GOTHIC CATHEDRAL WAS A MICROCOSM REPRESENTATION OF THE WORLD, 
AND EACH ARCHITECTURAL CONCEPT, MAINLY THE LOFTINESS AND HUGE DIMENSIONS OF 
THE STRUCTURE, WERE INTENDED TO PASS THE MESSAGE "THE GREAT GLORY OF GOD 
VERSUS THE SMALLNESS AND INSIGNIFICANCE OF THE MORTAL BEING". 
A s A DEFINING CHARACTERISTIC OF GOTHIC ARCHITECTURE, ALL THE TECHNICAL IN-
NOVATIONS HAD SIGNIFICANCE BEYOND THEIR STRUCTURAL FUNCTIONS. THERE WERE 
SYMBOLIC AND MYSTICAL SIGNIFICANCE IN EACH DETAIL. VISUALLY, THE VERTICALITY OF 
THE POINTED ARCHES SUGGESTS AN ASPIRATION TO THE HEAVEN. THEY WERE INTENDED 
TO CONVEY THE IMPRESSION OF STEEP ARROWS POINTING TO THE HEAVEN. STRUCTUR-
ALLY, THE POINTED ARCHES CHANNEL THE WEIGHT ONTO THE COLUMNS AT A STEEP 
ANGLE AND HENCE A HIGHER CEILING COULD BE CREATED. 
ABBEY CHURCH OF SAINT-DENIS 
"•"HE ABBEY CHURCH OF SAINT DENIS NEAR PARIS IS ACKNOWLEDGED AS THE BUILD-
ING WHICH LAUNCHED THE GOTHIC STYLE. IT ORIGINATES FROM THE 7TH CENTURY 
AND WAS CONVERTED FROM 1 1 3 7 ONWARDS BY ABBOT SUGER. SUGER WANTED TO 
CREATE A BUILDING WITH HIGH DEGREE OF LINEARITY THAT WAS SUFFUSED WITH LIGHT 
AND COLOUR, A PHYSICAL REPRESENTATION OF THE HEAVENLY BETHLEHEM. THE FIRST 
TRULY GOTHIC CONSTRUCTION WAS THE CHOIR OF THE CHURCH. SUGER REPLACED THE 
OLD NARROW CHOIR WITH A NEW ONE. 丁H E NEW CHOIR WAS MORE SPACIOUS, FREE, 
DYNAMIC, COLOURFUL AND BRIGHT. WITH ITS THIN COLUMNS, STAINED-GLASS WINDOWS, 
AND A SENSE OF VERTICALITY WITH AN ETHEREAL LOOK, THE CHOIR OF SAINT DENIS 
ESTABLISHED THE ELEMENTS THAT LATER BE ELABORATED UPON DURING THE GOTHIC 
PERIOD. 
INDUSTRIAL ARCHITECTURE REFERS TO THE STYLE OF BUILDINGS INFLUENCED BY THE INDUSTRIAL REVOLUTION IN THE 1 8TH AND 1 9TH 
CENTURIES. INDUSTRIALIZATION IS A PROCESS OF SOCIAL AND ECONOMIC CHANGE WHEREBY A SOCIETY IS TRANSFORMED FROM A PRE-
IN叫STRIAL TO AN INDUSTRIAL STATE. 丁 H I S CHANGE IS CLOSELY INTERTWINED WITH TECHNOLOGICAL INNOVATION, PARTICULARLY THE 
DEVELOPMENT OF METALLURGY. T H E INDUSTRIAL REVOLUTION BROUGHT A GREAT ADVANCE IN BUILDING TECHNOLOGY. 丁 H E PRICE OF 
CRUDE IRON WAS GREATLY DECREASED AND STEAM ENGINE WAS WELL DEVELOPED TO PRODUCE INCREASING VOLUMES OF IRON. 丁 H I S 
PROVISION OF LARGE IRON MEMBER MADE IT MORE USABLE AND COMMON AS BUILDING MATERIALS. OTHER BUILDING TECHNOLOGIES, 
LIKE PRE-FABRICATION AND STANDARDIZATION, EFFECTIVELY INCREASED THE SPEED AND EFFICIENCY OF BUILDING CONSTRUCTION. 
丁H E USING OF METAL MATERIALS MARKED THE ONSET OF THE MOST SIGNIFICANT TECHNICAL REVOLUTION IN ARCHITECTURAL HISTORY. 
SOLID STRUCTURES COULD BE REPLACED BY SKELETON STRUCTURES WHICH ARE POSSIBLE TO ERECT BUILDINGS OF ALMOST UNRE-
STRICTED HEIGHT AND WIDTH VERY QUICKLY, USING PRE-FABRICATED ELEMENTS. 
DURING THE INDUSTRIAL REVOLUTION, MANY HUGE BUILDINGS WERE BUILT TO DEMONSTRATE THE ADVANCE IN BUILDING MATERIALS 
AND TECHNOLOGIES. HENCE, THE DESIGN OF BUILDINGS WAS STRUCTURALLY DOMINATED. LIGHTNESS AND TRANSPARENCY BECAME 
THE MAIN AESTHETIC FEATURES OF METAL STRUCTURES. IN THE 1 9 T H CENTURY, ALL THESE STRUCTURES WERE NOT CONSIDERED AS 
ARCHITECTURE AT ALL. FACTORIES, DEPARTMENT STORES, EXHIBITION HALLS, RAILWAY SHEDS AND LARGE SPANNING BRIDGES, TYPICAL 
TASKS OF BUILDINGS AT THAT TIME, WERE CLASSIFIED AS "FUNCTIONAL BUILDINGS". 
CRYSTAL P A U C E 
CRYSTAL PALACE IN LONDON WAS BUILT TO HOUSE THE FIRST GREAT EXHIBITION OF 1 8 5 1 BY J O S E P H PAXTON, EMBODYING THE 
PRODUCTS OF MANY COUNTRIES THROUGHOUT THE WORLD. JOSEPH PAXTON, MADE USE OF HIS KNOWLEDGE AND EXPERIMENT IN 
THE CREATION OF LARGE GREENHOUSES, BUILT THIS TREMENDOUS LARGE GLASS AND IRON STRUCTURE： 6 0 0 METRES LONG, 1 2 0 
METRES WIDE AND 3 4 METRES HIGH. PLANNERS OF THE EXHIBITION LOOKED FOR STRENGTH, DURABILITY, SIMPLICITY OF CONSTRUC-
TION AND SPEED. ALL THESE COULD BE OBTAINED FROM PAXTON'S PROPOSAL. T H E CRYSTAL PALACE WAS THE FIRST BUILDING TO BE 
CONSTRUCTED USING PRE-FABRICATED AND STANDARDIZED ELEMENTS EXCLUSIVELY. ONLY THIS LEVEL OF STANDARDIZATION MADE IT 
POSSIBLE TO ERECT THE BUILDING, BY ABOUT 5 0 0 0 LABOURERS, IN ONLY SEVENTEEN WEEKS. BUILDING ELEMENTS, INCLUDING 3 3 0 0 
COLUMNS AND 2 3 0 0 GIRDERS, WERE MANUFACTURED SIMULTANEOUSLY BY DIFFERENT FACTORIES. 丁 H E CRYSTAL PALACE ITSELF WAS 
A DEMONSTRATION OF THE CAPABILITIES OF THE LATEST INDUSTRIAL PROCESSES AND TECHNIQUES OF MASS PRODUCTION. 
GREAT EXHIBITION LASTED FOR SIX MONTHS BUT THE LIFE OF THE CRYSTAL PALACE WAS NOT LIMITED TO THAT. T H E STAND-
ARDIZATION OF THE BUILDING MADE IT POSS旧LE TO BE DISMANTLED AT THE END OF THE EXHIBITION AND RE-ASSEMBLED ON PENGE 
PLACE ATOP SYDENHAM HILL IN LONDON. 
INDUSTRIAL ARCHITECTURE 












AFTER THE DOMINATION OF STRUCTURE DURING THE INDUSTRIAL REVOLUTION, PEOPLE 
STARTED TO SEEK FOR ANOTHER WAY OF AESTHETIC STANDARD. EXPRESSIONISM IS THE 
TENDENCY OF AN ARTIST TO DISTORT REALITY FOR AN EMOTIONAL EFFECT. IT IS A TOTAL-
LY SUBJECTIVE ART FORM. IN ARCHITECTURE, THE EMPHASIS ON STRUCTURE, MATERIAL 
AND FUNCTION TOOK SECOND PLACE TO THE ARCHITECT'S PERSONAL WILL TO EXPRESS. 
丁HE ARCHITECT'S THOUGHTS, DESIRES, EMOTIONS AND WORLD VIEW WERE SEEN AS 
THE PRIMARY FORCE IN DRIVING THE BUILDING FORM. DUE TO THE FIRST WORLD W A R 
AND ITS CONSEQUENCES, ARCHITECTURE AND CONSTRUCTION HAD LARGELY COME TO A 
STANDSTILL. 丁H E UNEMPLOYED ARCHITECTS LET THEIR IMAGINATION AND AMBITION RUN 
州 L D IN THEIR MIND, ON PAPER AND DESIGNED THE MOST DARING PROJECTS FOR THE 
FUTURE. 
EINSTEIN TOWER 
THE EINSTEIN TOWER IS AN ASTROPHYSICAL OBSERVATORY IN POTSDAM DESIGNED 
BY ERICH MENDELSOHN, BUILT FROM 1 9 2 0 TO 1 9 2 1 . IT IS OFTEN CITED AS ONE 
OF THE FEW LANDMARKS OF EXPRESSIONIST ARCHITECTURE. THE TOWER RISES FROM 
THE GROUND LIKE A SUBMARINE PERISCOPE FROM THE WAVES. THE BUILDING TOOK AN 
ORGANIC FORM AND WAS ORIGINALLY CONCEIVED IN CONCRETE, WHICH MENDELSOHN 
DESCR旧ED AS "BUILDING MATERIAL OF OUR NEW WILL OF FORM". H o W E V E R , DUE TO 
CONSTRUCTION DIFFICULTIES, ITS SOFT CONTOURS WERE BASED ON BRICK COVERED 
州丁H CEMENT. 
RATIONALISM 
IM PHILOSOPHY AND ITS BROADEST SENSE, RATIONALISM IS "ANY VIEW APPEALING TO 
REASON AS A SOURCE OF KNOWLEDGE OR JUSTIFICATION". RATIONALIST ARCHITECTURE 
WORKS WITH THE BELIEF THAT VARIED PROBLEMS POSED BY THE REAL WORLD COULD BE 
RESOLVED BY REASON. AFTER THE FIRST WORLD WAR, THERE WAS ACUTE HOUSING 
SHORTAGE DUE TO THE CESSATION OF BUILDING ACTIVITY DURING THE WAR, THE POST-
WAR ECONOMIC CRISIS AND THE FLOOD OF REFUGEES. IT WAS GENERALLY ACCEPTED 
THAT THE ONLY WAY TO OVERCOME THIS HOUSING SHORTAGE WAS THE APPLICATION OF 
A STRONGLY RATIONALIZED APPROACH TO BUILDING, WHICH MEAN METHODOLOGY WITH 
ULTIMATE EFFICIENCY AND MECHANICAL PRODUCTION. IDEAS OF PRODUCTION OF ENTIRE 
BUILDING OR ESTATE IN SERIAL BASIS AND "MECHANIZATION OF RESIDENTIAL BUILDING" 
EMERGED. 
OPEN PLAN WAS A CHARACTERISTIC FEATURE OF THE BUILDINGS OF RATIONALISM. 
CLOSED SQUARE AND RECTANGULAR ROOMS WERE REPLACED BY OPEN SPACES WHICH 
ALLOW FLEXIBILITY FOR USER. SKELETON STRUCTURE, IN SPECIFIC COLUMN-AND-SLAB 
STRUCTURE, ONLY NEEDS SUPPORTS AND DID NOT REQUIRE LOAD-BEARING WALLS AL-
LOWED THIS FLEX旧ILITY. BUILDINGS WERE BUILT AS STRUCTURAL FRAMEWORKS IN WHICH 
HAD THEIR OWN PLUG-IN TO SPECIALIZE THE SPACE FOR DIFFERENT FUNCTIONS 
AMD REQUIREMENTS. STRUCTURE AND ARCHITECTURE STARTED TO SPLIT. 
BARCELONA PAVILION 
了 H G BARCELONA PAVILION WAS ORIGINALLY BUILT FOR A TEMPORARY STRUCTURE FOR 
THE 1 9 2 9 WORLD'S FAIR IN BARCELONA BY LUDWIG MIES VAN DER ROHE. THE PA-
VILION SOON BECAME WELL-KNOWN FOR ITS SIMPLE FORM AND EXTRAVAGANT MATERI-
ALSO, IT BECAME A REPRESENTATIVE OF THE PURE CLARITY OF RATIONALISM, 
HE STRUCTURE CONSISTED OF EIGHT STEEL POSTS SUPPORTING A FLAT ROOF. THE 
FLOWING SPACE UNDERNEATH WAS PARTITIONED BY CURTAIN GLASS WALLS AND MARBLE 
WHICH WERE DETACHED FROM THE STRUCTURE AND HENCE THE PARTITIONING 
M S NOT LIMITED BY STRUCTURAL CONSTRAIN. 
Architecture 
THE INTEGRATION 
A>S A=S A<S 
Structure 
FROM THE EXPERIENCE OF HISTORY, CERTAIN CIRCUMSTANCES ARE NEEDED FOR THE INTEGRATION OF ARCHITECTURE AND STRUC-
TURE TO HAPPEN： HUMAN NEEDS AND TECHNOLOGICAL BREAKTHROUGH. 
THE INTEGRATION OF STRUCTURE AND ARCHITECTURE LEADS TO A CHANGE IN ARCHITECTURAL STYLE. A S INITIATOR, HUMAN NEEDS 
TRIGGER THE DESIRE OF DESIGNERS I ARCHITECTS TO START A NEW THINKING, TO SEEK FOR A CHANGE. FROM THE ABOVE MENTIONED 
EXAMPLES, THESE HUMAN NEEDS COULD BE SPIRITUAL NEEDS (LIKE THE RELIGIOUS REPRESENTATIONS IN GOTHIC), SPATIAL NEEDS 
(NEED FOR LARGE FREE SPACE IN INDUSTRIAL ARCHITECTURE) AND MORE RECENTLY, TO EXPRESS THE NEED OF FREEDOM AND LOGIC 
(ORGANIC FORM IN EXPRESSIONISM AND RATIONAL SOLUTION IN RATIONALISM). T O ACHIEVE THE NEW CONCEPT OF FULFILMENT, 
ARCHITECTS NEED TO BE EQUIPPED WITH A TECHNOLOGICAL BREAKTHROUGH. SKELETON STRUCTURE (GOTHIC), MASS PRODUCTION 
OF METAL (INDUSTRIAL ARCHITECTURE) AND INVENTION OF REINFORCED CONCRETE (EXPRESSIONISM) ARE SOME CRITICAL TECHNO-
LOGICAL BREAKTHROUGH IN THE PAST WHICH FACILITATED THE OCCURRENCE OF ARCHITECTURAL STYLE WITH DOMINANT INTEGRATION 
OF STRUCTURE AND ARCHITECTURE. 
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NOWADAYS 
WITH REFERENCE TO REM KOOLHAAS' IDEA OF 'THE GENERIC CITY' , CITIES IN THE WORLD, ESPECIALLY SOME BIG INTERNATIONAL 
CITIES, ARE GETTING MORE AND MORE SIMILAR. AS THE CITIES ARE DEVELOPED BASED ON EFFICIENCY AND ECONOMIC ISSUES, 
HOMOGENIZATION BECOMES MORE AND MORE OBVIOUS. CITIES NO LONGER HAVE THEIR OWN IDENTITY, BUT ARE COMPOSED WITH 
SEVERAL COMMON ELEMENTS, FOR EXAMPLES AIRPORTS, INFRASTRUCTURES LIKE HIGHWAYS, AND OFFICE TOWERS. THESE ELEMENTS 
FORM THE 'GENERIC' FOR HUMAN DEVELOPMENTS TO BE PLUGGED IN. 
丁H I S HOMOGENEOUS MODE OF DEVELOPMENT LEADS TO SOME COMMON URBAN PROBLEMS APPEARED IN GLOBAL CITIES, ONE OF THE 
EXAMPLES IS CITY FRAGMENTATION. AS EFFICIENCY IS THE MAIN FOCUS OF THE DEVELOPMENT STRATEGY OF THESE INTERNATIONAL 
CITIES, THE DEVELOPMENT IS HIGHLY TRAFFIC-ORIENTATED. NETWORKS OF MULT卜LANES HIGHWAYS AND RAILWAYS ARE PUT ON TOP 
OF THE CITY MAP WHICH LEADS TO THE FRAGMENTATION INTO ISLANDS OF BUILDINGS. THESE HIGHWAYS AND RAILWAYS GREATLY LIMIT 
THE USABLE LAND ON GROUND AND HUMAN MOVEMENT. REFERENCES COULD BE MADE TO SOME OF THE RECENT PROJECTS. 
THE BIG DIG 
THE CENTRAL ARTERY I TUNNEL PROJECT (BIG DIG) IS A RECENT MEGA-INFRASTRUCTURE PROJECT CARRIED OUT IN BOSTON. THE 
CENTRAL ARTERY, OPENED IN 1 9 5 9 , i s A SIX-LANE ELEVATED HIGHWAY WHICH CUTS THROUGH THE DOWNTOWN AREA OF BOSTON. 
WHEN IT WAS OPENED, IT CARRIED 7 5 , 0 0 0 VEHICLES PER DAY. HOWEVER, WITH THE TREMENDOUS CITY AND TRAFFIC GROWTH, IT 
NOW CARRIES UP TO 200 ,000 VEHICLES PER DAY. THIS CAUSES THE CENTRAL ARTERY TO HAVE A WORLD CLASS TRAFFIC CONGES-
TION PROBLEM OF UP TO TEN HOURS TRAFFIC JAM A DAY. BESIDES TRAFFIC PROBLEM, THE CENTRAL ARTERY ALSO CUTS OFF THE 
NORTH PART AND WATERFRONT NEIGHBOURHOOD OF BOSTON FROM THE DOWNTOWN AREA. ACCESSIBILITY TO THESE AREAS IS VERY 
UMUED AND THE CITY IS HIGHLY FRAGMENTED BY THE HIGHWAYS. 
"•"O TACKLE THIS SERIOUS URBAN AND TRAFFIC PROBLEM, STUDIES OF POSSIBLE SOLUTIONS HAVE BEEN STARTED AS EARLY AS 1980s. 
FEASIBILITY STUDY HAS BEEN CARRIED OUT FOR YEARS AND THE FINAL PROPOSAL WAS LAUNCHED IN 1 9 9 1 . THE PROJECT INVOLVES 
THE REPLACEMENT OF THE EXISTING SIX-LANE ELEVATED CENTRAL ARTERY WITH SIX TO EIGHT-LANE UNDERGROUND EXPRESSWAY 
DIRECTLY UNDERNEATH THE LOCATION OF THE EXISTING HIGHWAYS. 丁H E CONSTRUCTION IS CARRIED OUT IN A MANNER OF ZERO-
DISTURBANCE TO THE EXISTING TRAFFIC. 丁HAT MEANS THE TRAFFIC OF CENTRAL ARTERY IS KEPT IN FULL OPERATION DURING THE 
CONSTRUCTION PERIOD. THIS FORMS THE MAJOR TECHNICAL CHALLENGE OF THE PROJECT. HEAVY MACHINERIES AND DEEP UNDER-
GROUND CONCRETE WALLS ARE BUILT FOR TEMPORARY SUPPORT FOR THE ELEVATED HIGHWAYS AND EXCAVATION REINFORCEMENT. 
THE FINAL RAMP CONNECTION TO DOWNTOWN WAS FINISHED AND OPENED ON 1 3 JANUARY 2 0 0 6 . IN THE PROJECT, 3 . 8 MILLION 
CUBIC YARDS OF CONCRETE HAS BEEN PLACED AND MORE THAN 1 6 MILLION CUBIC YARDS OF SOIL HAS BEEN EXCAVATED. AFTER THE 
CONSTRUCTION OF THE UNDERGROUND EXPRESSWAY, THE EXISTING ELEVATED HIGHWAY WOULD BE DEMOLISHED AND MORE THAN 
260 ACRES OF NEW OPEN LAND WOULD BE RECLAIMED. THIS PROVIDES NEW PARKS AND PEDESTRIAN AREA FOR THE CITY. CON-
NECTMTY BETWEEN THE WATERFRONT AND DOWNTOWN AREA COULD BE RE-ESTABLISHED. 
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ARNHEM CENTRAL, NETHERLANDS, 1 9 9 6 - 2 0 0 7 
"•"HE ARNHEM CENTRAL IS A CONSTRUCTING PROJECT DONE BY THE U N STUDIO IN 
ARNHEM, NETHERLANDS. IT IS EXPECTED TO BE FINISHED IN 2 0 0 7 . IT IS A TRANSPOR-
TATION COMPLEX COMBINING A NEW RAILWAY STATION HALL TO THE EXISTING RAILWAY, 
RAILWAY PLATFORM, CAR TUNNEL, BICYCLE STORAGE, PARKING, HOUSING, SHOPPING AND 
OFFICE. THE DYNAMIC NATURE OF THE PROJECT CREATES A CLEARLY ORGANIZED HUMAN 
-VEHICLE RELATIONSHIP. THE CONTINUOUS ROOF PLATFORM GIVES A NEW GROUND FOR 
PEDESTRIAN ABOVE THE COMPLEX VEHICULAR MOVEMENT UNDERNEATH. 
i 
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HUMAN NEEDS AND TECHNOLOGICAL BREAKTHROUGH 
FROM THE ABOVE EXAMPLES, HUMAN - VEHICLE RELATIONSHIP BECOMES A MORE AND MORE CONCERNED TOPIC NOWADAYS. A S THE 
CONSEQUENCE OF THE HIGHLY EFFICIENT TRAFFIC ORIENTATED DEVELOPMENT, HUMAN MOVEMEN T AND CONNECTIVITY WITHIN CITIES 
BECOME VERY LIMITED BY HIGHWAYS. A S SEEN FROM MANY RECENTLY BUILT AND ON-GOING PROJECTS, THERE IS NEW CONSIDERATION 
FOR THE HUMAN - VEHICLE SPATIAL ARRANGEMENT. A NATURAL HUMAN NEED FOR RECLAIMING OPEN GROUND SPACE FOR CONNECTION 
AND MOVEMENT EXPERIENCE HAVE BEEN EVOLVED. 
IN GREEK AND ROMAN ANTIQUITY, THE RELATIONSHIP BETWEEN THE EQUIVALENTS OF ARCHITECTS AND ENGINEERS MUST HAVE BEEN 
VERY CLOSE IN ORDER TO ACHIEVE THE CREATION OF BUILDINGS IN WHICH THE REQUIREMENTS OF STRUCTURE AND ARCHITECTURE 
WERE RECONCILED IN A VERY POSITIVE WAY. IN THIS PERIOD THE ARCHITECT AND ENGINEER WOULD HAVE BEEN THE SAME INDIVIDUAL 
-丁HE MASTER BUILDER. 丁H I S TYPE OF RELATIONSHIP BETWEEN THE EQUIVALENTS OF ARCHITECTS AND ENGINEERS WAS MAINTAINED 
叫RING THE MEDIEVAL PERIOD IN WHICH THE GOTHIC BUILDINGS. IT IS SIGNIFICANT THAT THROUGHOUT THIS PERIOD THE PRINCIPAL 
STRUCTURAL MATERIALS WERE MASONRY AND TIMBER. THESE ARE PROBLEMATIC STRUCTURALLY IN VARIOUS WAY AND FORCED AR-
CHITECTS TO ADOPT STRUCTURAL FORMS WHICH WERE SENSIBLE FROM A STRUCTURAL POINT OF VIEW. THE DISTANCE BETWEEN THE 
ARCHITECTURAL AND STRUCTURAL AGENDAS WAS PERHAPS GENERALLY AT ITS GREATEST TOWARDS THE END OF THE NINETEENTH 
CENTURY AND IS EXEMPLIFIED BY BUILDINGS. ARCHITECTS WERE STILL INTERESTED IN STRUCTURE, BUT ONLY AS A MEANS OF REAL-
IZING BUILT FORM WHICH WAS GENERATED FROM IDEAS WHICH WERE REMOTE FROM TECHNICAL CONSIDERATIONS. ENGINEERS BECAME 
TECHNICIANS, RESPONSIBLE FOR ENSURING THAT THE TECHNICAL PERFORMANCE OF A BUILDING WOULD BE SATISFACTORY BUT NO 
CONTRIBUTING CREATIVELY TO ITS FORM OR APPEARANCE. 
ANEW TYPE OF RELATIONSHIP BETWEEN ARCHITECTS AND ENGINEERS, IN WHICH VERY POSITIVE COLLABORATIONS OCCURRED WITH 
AGINEERS INFLUENCING THE DESIGN OF BUILDINGS FROM THE VERY EARLIEST STAGE DEVELOP IN THE TWENTIETH CENTURY. 丁H E 
CATALYST WHICH MADE THIS POSS旧LE WAS THE RE-INTRODUCTION OF TECTONICS INTO THE ARCHITECTURAL DISCOURSE. 丁H I S DREW 
ATTENTION TO THE VISUAL QUALITIES OF THE EMERGING STRUCTURAL TECHNOLOGIES OF FERROUS METAL AND REINFORCED CONCRETE. 
IN THE LATE TWENTIETH CENTURY, CERTAIN GROUPS OF ARCHITECTS AND ENGINEERS EVOLVED HIGHLY COLLABORATIVE RELATION-
SHIPS, WORKING IN DESIGN TEAMS OF ARCHITECTS, STRUCTURAL ENGINEERS, SERVICES ENGINEERS AND QUANTITY SURVEYORS, IN 
WHICH BUILDINGS WERE EVOLVED THROUGH A DISCURSIVE PROCESS. THE BUILDINGS IN WHICH THE DESIGN-TEAM METHODOLOGY WAS 
USED ARE GENERALLY REGARDED AS BELONGING TO THE HIGH-TECH SCHOOL. THE KIND OF RELATIONSHIP BETWEEN ARCHITECTURAL 
AND STRUCTURAL THINKING WHICH EXISTED IN ANTIQUITY AND THE GOTHIC PERIOD HAS BEEN RE-CAPTURED. 
RECENT CHANGE IN THE RELATIONSHIP BETWEEN ARCHITECTS AND ENGINEERS SETS UP A PERFECT GROUND FOR A BREAK-
THROUGH IN THE COMBINATION OF STRUCTURAL AND SPATIAL ELEMENTS. WITH THE UNDOUBTEDLY HUMAN NEED FOR RECLAIMING 
GROUND SPACE AND THE POTENTIAL HAPPENING OF A TECHNOLOGICAL BREAKTHROUGH BY THE CLOSE RELATIONSHIP OF STRUCTURAL 




HONG KONG, AS ONE OF THE MOST IMPORTANT INTERNATIONAL CITIES, FACES THE SAME URBAN PROBLEM OF FRAGMENTATION AND 
POOR PEDESTRIAN CONNECTIVITY. HUMAN MOVEMENTS ARE LIMITED IN PEDESTRIAN SIDEWALKS AND ROAD CROSSING FACILITIES LIKE 
FOOTBRIDGES. FOOTBRIDGE SERVES AS PURE FUNCTIONAL STRUCTURE PROVIDES CONNECTION OF PLACES ABOVE THE GROUND 
LEVEL, BUT IT RARELY HAS AESTHETIC AND SPATIAL CONTRIBUTION TO THE PEDESTRIAN AND THE CITY. FOOTBRIDGE, THE DIRECT 
LOGICAL SOLUTION FOR ROAD CROSSING, CHANGES THE HUMAN EXPERIENCE FROM ORIGINALLY SUBTLE MOVEMENT TO POINT-TO-POINT 
DIRECT CONNECTION. 丁 H E R E IS A HUMAN DESIRE OF RECLAIMING SPACE AND WALKING EXPERIENCE. 
KAI TAK 
KAI TAK IS CHOSEN AS THE SITE OF THE DESIGN EXPERIMENT BECAUSE IT IS A TYPICAL FRAGMENTED DISTRICT BY HIGHWAYS. KAI 
TAK AREA, B日NG THE PREVIOUS INTERNATIONAL AIRPORT OF HONG KONG, WAS A RESTRICTED AREA. ACCESSIBLITY TO KAI TAK 
WAS HIGHLY CONTROLLED AND THE WHOLE KAI TAK AREA WAS ISOLATED BY SIX - TEN LANES HIGHWAYS AND FLYOVERS, INCLUDING 
PRINCE EDWARD ROAD EAST, EASTERN ROAD AND KAI FUK ROAD. A S KAI TAK IS SUBJECTED TO REDEVELOPMENT, THIS ISOLATED 
SITUATION NEED TO BE RESOLVED. 
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HIGHWAYS ON GROUND LEVEL 
ELEVATED HIGHWAYS 
SEVERAL URBAN PROBLEMS EXIST IN THE NEIGHBORING DISTRICTS. THESE PROBLEMS INCLUDE URBAN DECAY, OBSOLETE HOUSING 
ESTATES, POOR ACCESSIBILITIES, TRANSPORT PROBLEM, LACK OF OPEN SPACE AND UNPLEASANT LIVING ENVIRONMENT. THERE ARE 
CURRENTLY TRANSFORMATION PROGRAMMES OF KWUN TONG, KOWLOON BAY, KOWLOON CITY AND SAN P O KUNG AREAS INTO 
BUSINESS AREA. THE REDEVELOPMENT PROJECT OF KAI TAK AREA IS AN EXCELLENT OPPORTUNITY TO IMPROVE THE INTERFACE 
BETWEEN THE NEW KAI TAK AND THE SURROUNDING OLD DISTRICTS. IT ALSO GIVES AN OPPORTUNITY TO TRIGGER THE IMPROVEMENT 
OF THE POOR URBAN CONDITIONS OF THE NEIGHBORING OLD DISTRICTS. 
THE MOVING OUT OF THE AIRPORT FROM KAI TAK TO CHEK LAP KOK LEAVES A GREAT FLAT LAND OF NEAR 3 0 0 HECTARES FOR 
REDEVELOPMENT. 丁H E FIRST OUTLINE ZONING PLAN OF THIS AREA WAS ISSUED IN 1 9 9 8 . AFTER SEVERAL REVISIONS, THE LATEST 
O Z P WAS ISSUED IN 2 0 0 6 BASE ON THE PRINCIPLE OF NO RECLAMATION. KEY ITEMS IN THE REDEVELOPMENT SCHEME INCLUDES 
CRUISE TERMINAL, METROPARK, WATER-FRONT PROMENADE & MULT卜PURPOSE STADIUM. WITH THE INCREASE IN RESIDENTS AND 
HUMAN ACTIVITIES AFTER REDEVELOPMENT OF KAI TAK, A NUMBER OF STRATEGIC HIGHWAY NETWORKS ARE PLANNED, LIKE THE 
CENTRAL KOWLOON ROUTE & TRUNK ROAD ( T 2 ) . ALSO, THE NEW AREA WOULD BE EQUIPPED WITH A NEW RAILWAY - SHATIN TO 
CENTRAL LINK. 2 STATIONS ARE PLANNED WITHIN OR NEAR THE KAI TAK AREA, THEY ARE KAI TAK STATION & TO KWA WAN STA-
•TioN. IN THE PLANNING OF KAI TAK AREA, PEDESTRIAN WALKWAY IS THE MAJOR CONNECTOR TO THE N日GHBORING DISTRICTS. 丁H E 
ACCESSIBILITY OF HUMAN ACROSS THE KAI TAK BOUNDARY IS ACHIEVED BY LANDSCAPE DECKS, RETAIL FOOTBRIDGES AND ELEVATED 
CONNECTIONS. 
A NEW TYPOLOGY WOULD BE EXPLORED TO REPLACE THE EXISTING PURE FUNCTIONAL FOOTBRIDGE SYSTEM ALONG THE KAI TAK 
DISTRICT. IN THE SENSE OF INTEGRATION BETWEEN STRUCTURE AND ARCHITECTURE, THIS NEW TYPE OF ARCHITECTURE RECLAIMS 
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SECOND LAND 
As TO RECLAIM THE LAND AREA AND HUMAN EXPERIENCE, A SECOND LAND IS PROPOSED TO PROVIDE A NEW, ELEVATED GROUND 
LEVEL FOR HUMAN ACTIVITIES, LEAVING THE GROUND LEVEL HIGH-TRAFFIC HIGHWAYS UNDISTURBED. 
24 
URBAN STRATEGY 
WHOLE SITE IS DIVIDED INTO 4 ZONES ACCORDING TO THE DISTRICT NATURE: 
WATERFRONT - HUMAN ACTIVITIES RELATED TO THE PIER AREA. 
LEISURE - FOR THE CHANGING COMMERCIAL DISTRICT IN KOWLOON BAY 
COMMUNITY - EXISTING AND FUTURE PLANNED RESIDENTIAL DISTRICT 







DIAMOND FRAME STRUCTURE 
A DIAMOND ATOM BONDING STRUCTURE IS ADOPTED INTO FRAME STRUCTURE TO PROVIDE THE BASIC SUPPORT OF THE SECOND LAND 
PLATFORMS. 
31 
FRAME WORK PROVIDE SUPPORT FOR SURFACES. COMBINATION OF SURFACES PRVIDES DIFFERENT FUNCTIONAL SPACE WITH VARI-
OUS SPATIAL QUALITIES. 
WITH THE SAME DIAMOND STRUCTURE PRINCIPLE, FRAME STRUCTURE CAN VARY IN SIZE AND DIMENSIONS TO SUIT DIFFERENT EXIST-
ING HIGHWAYS CONDITIONS. 
34 
FRAMEWORK PROVIDES 3 LEVELS OF PLATFORM ACTIVITIES: GROUND LEVEL, INTERMEDIATE LEVEL AND ROOF LEVEL. 3 LEVELS ARE 
CONNECTED TOGETHER THROUGH ONE MAIN ROUTE FOR PEDESTRIAN MOVEMENT. DIFFERENT PROGRAMMES ARE ATTACHED TO THE 
MAIN ROUTES. CIRCULATION IS NOT LIMITED TO THE MAIN ROUTE, IT PROVDIES VARIOUS OPTIONS FOR PEOPLE WITH DIFFERENT 






Main Route and Programmes 






UPPER GROUND FLOOR PLAN 
GROUND FLOOR PLAN 
FIRST FLOOR PLAN 1：1200 


BIRD BONE STRUCTURE 
THE SLAB STRUCTURE IS INSPIRED FROM THE RIGID BUT LIGHT WEIGHTED BIRD BONE STRUCTURE. IT 'S PARAMETRIC WITH THE DECKING 
MATERIALS AND FUNCTIONS OF THE SPACE. DEPTH OF THE SLAB CAN BE VARIED TO SUIT DIFFERENT PURPOSES LIKE TREE-PLANTING, 
GRASS PLANTING AND SKYLIGHT. IT ALSO ALLOWS DIFFERENT POSSIBLE DECKING MATERIALS TO ACHIEVE DIFFERENT LIGHT PERME-
ABILITY AND SPATIAL QUALITIES. 
LONG SECTION 1 : 1 2 0 0 
LIGHT TRANS- GRASS WOOD GLASS WOOD GRASS 
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